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1.2. 3.4. 5. t tl^^®/R.O.C. 



Pal • *aii3^ : ^ n a • 

1. 
2. 
3. 
4. 
5. 

1. 
2. 



The present invention is related to a release agent for non-substrate liquid 
crystal display, including (a) 2-20 wt% of compounds selected from the group 
consisting ofsilicone, fluorine compounds and mixtures thereof; and (b) 0.5-30 
wt% (based on the weight of (a)) of the modifier for release agents. The release 
agent is applied to the assisting substrates in the process of non-substrate liquid 
crystal display, thus the assembled liquid crystal display element can be 
separated from the assisting substrates and a non-substrate liquid crystal display 
element is acquired. 



10-- ^-msfy^^B^, 
11 ... 

20— mm.^^^ 

21 ^5il#*+>t 

30- -- 

31— ^7fe.'l±#*f>t 

30'— >G£'fb4L^it'l±##^ 
31'— ^£^b^^^'|-±##>f 
40— 

41 — 

50— §e.i^>f 

60— ^^^•\mPryfru^^io 

70— ^-^^ 

80— >g.a^a 

100— ^:&;fe>i^a^am^it# 



3^ - ^m^m ' 

' 200°C ajL6^,^jS.T ' ^^^^^^^^ ' 

^^'J ( Philips )<t^S]^ 2002 ^ Nature m f i ^ -tyr-^^ # .^.^( WIPO ) 
ttt-^^^^i^TFJ^m^^^^ (>^^ffeWO02/42832A2) ^^ET^>t»& 
LCD (single substrate LCD) 4:,^3i:a# ' ^i^^ikB UV t^SS ^ J:^^^ 



^1 i^-^m^^M ^ ^AtsLtf^'it^^&^^^A^^mir^i^ ' 
muu^m^u^^^^m^-^? Amm^^-^ ° ^.^^s.-^ikA fpd 

PDA ^m^^Ao^a ' 'ft# PC |aittfl#;faMA^irWlilAPit:t t^eatt jfi 

i% ^^(a)2-20wt%:^iE & T fW^a.^^t^^ ' ^i^'fbiMjCsilicone) - IL'fbi^^^ 
/•g.'^iM? ; >JL(b)0.5~30wt%(a(a)^44>^i^)4Ll§l3^?itt#| ; 

: «^>fb#/(silicone) - ^>lt!¥^ 3^^}?^^^ ; ^(b)3~20wt%(a(a)4L4 

R, R, R3 Rj 

I I I I I I 

R2-si-o( si-ou si-o)„( si-ousi-ova- R2 
I I I I I I 

R, R, Ri R, R3 R, 
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-m.^^^^ ; ^iiL^:$^m^t^^^'^^t^ 3,500-30,000 ^^FbI ; i^A^^^j^m 

^t>^^^'^^itf% ' GSi(R,)(Ri)0-)„^Pf;^>f* 60-95 % . (-Si(R0(R2)O-)„^p 
0-10 %'(-Si(Ri)(R2)0-)o^Pf^'f* 0-10 %'>S.(-Si(R3)(R3)0-)p^p#'f6 0-10 

((R4)SiO,.5)q (II) 

*t ' R4>^t.>^«-?^^C2-io*^p:^^ I a. q >^ 8-16 «• 

i^lL'fb^^^? ' i'Xit-fe^^#J>Vt.^^^>fltffi#'f^#4' '■^Pitffl#,g(potlife) <> 
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a'|'(a)2-20wt%4Lit i T^'J#M4:-^b'^i^ : >6^>fb#7(silicone) - $i4t^JSL^ 
}^^^ ; ^(b)0.5~30wt%(a(a)4L« t.^i^)^^35!ettf'i : ^i4^^#W^> 

i^J : ^e^-fb^^Csilicone) - IL'fb4^>S.^>fD'^4^ ; >S.(b)3~20wt%(a(a)^$J:.^i^) 

Mi^^^S^'iti^(siliconQ)^^,^^A^ Si-H Si-CH=CH2 ' Si-H/ 
Si-CH=CH2^^^tb>iS. 1.2-4.8 ^Fal » $it>fi^ 2.0 J. 3.5 ^fal ; 
100,000 5. 1,000,000 ^fal ' iJt^i^ 300,000 M. 700,000 ^f^l ^^j^b^^-^^/ » 



R, R, R2 Fa R3 Rj 

II I I I I 

R2-Si-0( Si-OU Si-0)„( Si-OUSi-0)p-^i- 

I I I I I I 

R, R, R, R, R3 R, 

^fRi^ c,.3 -m.^ ' f ' R2 >^ A>f. ^ ^ Ci.3 ^ ^ C2-10 
it^;^^^;^ ; m'^^^m^h^^^'^t^t^ 3,500-30,000 ^ra • 

100,000-700,000 ^fii ; a^i4'S>'fi^'fb-^#74Li^-?^4tt^ ' (-Si(R,)(R,)0-)„ 
m^i^ 60-95 % ♦ (-Si(R,)(R2)0-)„^Pf^^6 0-10 % ' (-Si(Ri)(R2)0-)o-SPf^'f.fe 
0-10 % ' ^(-Si(R3)(R3)0-)p^Pf^'f6 0-10 % « 4i^itb^'?'J^(-Si(Ri)(R,)0-)m^P 
f^-fi 85-95 % ' (-Si(R,)(R2)0-)n«Pf^^A 0-5 % ' (-Si(Ri)(R2)0-)o^Pf>^^* 0-5 
% ' ^(-Si(R3)(R3)0-)p^Pf^'f* 0-5 % o 

(-Si(CH3)(CH3)0-)3 > (-Si(CH3)(CH3)0-)4 ^ (-Si(CH3)(CH3)0-)5 ^ 
(-Si(CH3)(CHCH2)0-)4 ^ (-Si(CH3)(H)0-)4 ^ ^^nU^^f^^^-^^^^^h ^ 
H2C=CH-Si(CH3)2-0-Si(CH3)2-CH=CH2 ^ H-Si(CH3)2-0-Si(CH3)2-H > 
PhSiCH3(OCH3)2 - ^ Ph2Si(OCH3)2 ^ ' ^ t Ph >^^& ; "^r^f^ffl ^m^^^^ 
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((R4)SiO,.5)q (II) 

*t ' R4^M.^^ C2-io;fcf:^* ' mkMiLM^^Z^')^& ; ^ q ^ 8-16 

^ : HSiCla > CH2CHSi(OCH3)3 ^ .5. Si(OC2H5)4 : "^^^^m^^^^^^ - ^ 

MiilL^M^''^f-^^^^^'it^^^>^^tmT^'^^t^^ ♦ -kP ' Gelest Inc. 
m t ^ SST-V8V01 {^Z^^{Z.n^^^^%m. )-T8) 
(poly(vinylsilsesquioxane) -T8))i(. SST-H8H01 {^Z 
(poly(hydridosilsesquioxane)-T8)) # m.iilL M. oo " 

Si - ^ St^ » 

i^a^fb^^^^ • J^M^-k^^^lif^^'ik^^k^^i^^^ ♦ Bpitffi^ (pot life) » 
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Si02 ^ Ti02 ^^^^l^^i^^ ° 

D4 : (-Si(CH3)(CH3)0-)4 

D/' : (-Si(CH3)(CHCH2)0-)4 

D4" : (-Si(CH3)(H)0-)4 

DPh : Ph2Si(OR)2 ♦ Ph ^^1- ' R CH3 

: H2C=CH-Si(CH3)2-0- Si(CH3)2-CH=CH2 
M2" : H-Si(CH3)2-0- Si(CH3)2-H 

0.43 D4''' -^fl - 1.86 Ma"" 47.71 D4 > ^ 0.13 jt 
0.25 wt%4L'6;iLSlt7jc>^>i^^;^^jt#^>S.ii;t^-^>S.;?i#^t ' 
^ » jgti{f;^#^>S.>!i^ ' fhxSLJ. 80r>S.>{i 2 /J>a^^|.,#ff->SL5. 130°C>S.>!% 1 
'h^ " I^^S.^li}m#^>^^^ » 0.22 ^NaHCOa » .^,^1 ' ^ff\^-^ 
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^I^H (evaporator ♦ iS.>^^^ ISO^C ' fr^.^^S-MilSi'h:^ 1.0 

^=igiii#;>^jL o i^^j^^m^^m^mf^m^^^^^^ ss-197) > :Rr:tT 

?'JM+t ' ^tSt^^t^^^J 5000 • *t 0.1 ^^/lOOO « 

CH3 CH3 CH=CH2 CH3 

CH2=CH — Si — O -f Si — O -V-f- Si — O 4— Si — CH=CH2 

CH3 CH3 CH3 CH3 

io^;Jfe#J 1 :^;fa Ji] ;5r>i-'«c;fc 1 ^ ^ 1^ it. 4t ^ ^ ^ ^ 
n^l^U^ " ^^^^^^^^^mmr^^'S SS-198 
^ SS-202) ' ma^a.^!!fe SS-198 5. 199 ^ ^ ^ 

SS-197 ^^#^4 ' mJ'ol^ffe SS-200 J. SS202 :gr * T ?'J «> * 

'fe ^ ^ ^ 1 ^ « 

CH3 CH3 CH=CH2 CH3 

H— Si — O-f Si — o4-(-Si — o4— Si— H 

CH3 CH3 CH3 CH3 
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^ 1 





1 

1 


2 


J 


4 




0 




SS-197 


SS-198 


SS-199 


SS-200 


SS-201 


SS-202 


(g) 




0.43 


0.86 


1.29 


0.43 


0.86 


1.29 




1.86 


1.86 


1.86 


- 


- 


- 


M2" 








1.34 


1.34 


1.34 


■ D4 


47.71 


47.28 


46.85 


48.23 


47.80 


47.37 




H2S04 

(0.25wt%) 


0.1 3g 


O.lBg 


0.13 g 


0.13g 


0.13g 


0.13 g 




NaHCOs 


0.22g 


0.22g 


0.22g 


0.22g 


0.22g 


0.22g 




5000 


5000 


5000 


5000 


5000 


5000 


(^:^/1000 Jt) 


0.1 


0.2 


0.3 


0.1 


0.2 


0.3 



^%^^\ 7-13 

^ 'f^ ^ 2 m ^ * ^ «fe 1 5. 6. t m # ^ ^ ^ t 

J?. ^ a ;*^'ff ^^b#5r/^ 5j 6^ KS-3703 ^ KE-82-VBS ^ ^ 
CAT-PL-50T .1^ f ^ # # 5. 10% ♦ £ ^ # H t 

4 » 

>f^ffl 4#l,i#.(9 M.m))lf ^ ^-f^;^ 50 urn PET M Ji ^ ffl 

PET ^ ^ 'fi If -f* : ' ^ ^ ^ ^ ^ ^ ; ^ ' * # 

^ "ifc ; ;^ ' ^ >^ ^1^1 ° 

PET ^ ^ 1^ If # ip- Mi • ffl # ^ ' 3 5. 5 EJ ^ 

; ' 1 5. 2 Ej f -J g- ; ^ » - t -h *'J ^ " 

' 7-13 :^^^#iN-'f^T?'J:^>i:>^>'JI* Tesa 

7475 ^.n^mr^umn • 
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S^^!ti$^ 50 \xm ^ PET m± * ^ ISOiS^C T m 60 ^ '4-^ 
^ki^^ ^ }^ (5 cm X 10 cm x 0.2 cm)M 3M ® # ^ 

^ ' ^njLsgU'f^^f^ PET mmmtK)^ ' ^ M.^ Tesa 

7475 #i^>l'JI^#^(2.5 cm x 13 cm)^4 >^ ' ^ # ^ ^ - ijfe 
^51} M.i^(2.5 cm x 15 cm) > ^ ' tr ♦ ID ^ 

^ • -fll ffl ^ ;^ >:9'J 1^. ( ;^ 351 : ^ M. Adhesion/Release Tester 

it ^ Tesa 7475 m ^ ^ ^ ^'l ^ ^ " ^ # .^t ^ ^ 2 m ^r^ ° 

^ iitt IT ^fe -f?-] 7-13 U'^^^^U^M.i^T ^'l:^yi:iHtK X7R 

4.^ >! >t o^a(Green tape)4:,tJ ^ : 

itm 4#l|.#(9 ^m);lf ^ 50 ^im 4^ PET m -L ' 

i30±5°C 60 f> ' o ffi 4#l§.#.^ lib PET 

m_L X7R ^^}^ lOOiS^'C 30 fj^' J^^^k^^' 

H (5 cm X 10 cm x 0.2 cm)#^ 3M^®#^Mi'^ » #I^-L 

idt * # X7R PET ^^^m^::^-®^*'^ ♦ ^i^T^m^ 

' X7R ^ J^* ® 1^ Tesa 7475 U ^ m ^(2.5 cm x 

13 cm)li 4- • # ^ ^ - ijfe It 0 3!} # (2.5 cm X 1 5 cm) » 

ffl >K'J t^>f^(^^ 311 : Adhesion/Release Tester AR-1000(,+;fe 

^ :h iK^m))i^^M.Mm^ ^ ^\ itJ^il2 ^-j-/^it)ite X7R ^ 
^ >l'J iK ' ;*/f # ^ * 2 /sfr » 
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8 


9 


10 


11 


12 


13 


SS-197 


1 














SS-198 




1 


1 










SS-199 








1 








SS-200 










1 






SS-201 












1 




SS-202 
















KS-3703(30%S.C.) 


9 


9 


9 


9 


9 


9 


8.6 


KE-82-VBSf25% SO 














1 .o 




40 


40 


40 


40 


40 


40 


24 


10%CAT-PL-50T 


12 


12 


12 


12 


12 


12 


1 




44 


45 


45 


46 


45-46 


45 


33 




12i 


1Z5 






/.23 






PET 






-rr* 






—rr" 


















1£ 


Tesa7475 


15~2o 




12~20 


5~/ 


o~lU 




5—/ 




13-20 


14-28 


5-7 


7-j9 


7^ 


5-7 


16-26 


14-20 


11-24 


4-6 


7-9 




5-7 




21± 5 


17± 3 


19± 7 


6± 1 


7± 1 


8± 1 


6± 1 


X7R 


2.8-32 


2.8-32 


2.7-32 


2.7-32 


27-32 


3.0-3.3 


22-2.5 


2.7-3.1 


2.7-32 


2.7-32 


3.0-3.3 


2.7-32 


3.(K3.5 


22-2.4 


2.6-3,0 


2.7-32 


2.7-32 


2.8-33 


2.1-32 


2.9^3.4 


22-2.5 




2.9± 02 


3.0± 02 


2.9+ 03 


3.0± 03 


3.0+ 03 


32± 0.2 


2.4 ± 02 



* Ji^ 2 6^jit^m^'*^fe#J 7-13 PET 

' -fn^^p^^iit.^ : "nmn 7-12 ^ PET ^^'i-iiiH^^-sr ' m^^mm^ 
1-2 ^ ' 13 ':^m-\±un^ PET ^ ^'lA-fi ' m ^^mm^ 3-5 

EJ^-t-^'J^ ; Tesa7475 ^^^^M^^ mt^^t^ ' "K^^iH 10-13 ^m^^^ 

^A^mmii^m'h-^'^i^M 7-9 ^^^^^'^iTF^ij^-f?.] 10-13 ^mm^^A: 
^m^m^mf ' X7R ^]m:hmiK^^ • a^isfe-r?-] 13 4^^^#5|4^'J 

m:h^'b ' 'f2#^*«M?>J7-12:^||^^#ir4J:^^A » 
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10 ji ' ^^-f'iSfe^j 10 ^^-^^^^#^4 ' m^mmu^M 20 ; • 
^- B ® . >jt^^#*^>t 20 ji^^^it'|-±#^N-30 ; ^- c ® ' at^'hifc 
^^^7t'l-i#*+ 30 ' ^^.^it^^^i^m^ 30' ; ' D a ' 

21 ; ' ^^B @ ' 21 ±.'^^!§.^U^^ 

31 ' iiaf-^hTt^-^^jt-fb^Tfe^^ ' ^U^it^^^m^^ 31' . *»|^^C 

ffl^TF ; ' ^— D® ' $i^^t;fssm4i *^^£>^b4L^>fe.#^^4>t 3i' » ^ 
^^m.^^ 50 ; ' E ffl • ^mt^M so J:.'(k'(^^^^u^-^}^^^f^ 
60 ' t^7fe.^>^#^i^+ 60 ^^,n.^^^-\±U^^}^^BHm- - 

i^ifcf. (ffli^iiiTF) it^t^-Tfe. ; ^i^l. ' ^xB ffl ' q|.7fe.^4^7fe^^##/V^ 

-^i^ 60^^^;?|.tt^'^^(polymer wall)70 ' 10^^^^ 

11' ji'flt^i^a^a||7t^'^#'f|-^;^^a^^'^i$.a^a 80 ^.^-^^ 70 ^ 

. ^ =. c ® ' m%-m^^m. 10 >s.^-r-is^*;fe 11 ' j^L^^^mu 

#i|4>t 20-21 ^.J^ ; ' ^XD Bl ' ep^ic.^&fe>J^B^Bll7f:7t# 100 - 
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10— ^-ms/j^^ 

11— ^^ms^^^ 
20— m^u^^ 
21 — mnu^M 

30— ^7t'l4##^ 
31— 

30' — >GJt>fb:^^7t'l4#^|-4^ 

31'— ^^t^^^'l^U^M 

40— 

41 — 

50— se.i^>t 

60— 

70— 

80— >^B% 

100— M.&^}^^am7f^7t4'¥ 



(a) 2-20wt%4:,it i T^W.^^'fb^^? - *^;fbi^(silicone) - ^^t^3^^ 

(b) 0.5~30wt%(a(a):^44.^i^)^^^?itt^'] - 

>fbii^ (silicone) > ^i^t^^^y^u^^ : >S.(b)3~20wt%(a(a)^4 1 

Eg ^2 R3 Ri 
II I I I I 

R2-Si-0( Si-OU Si-0)„( Si-OUSi-0VSi-R2 

II I I I I 

R, Rj R, R, P3 R, 

* t Ri >^ C,.3 R2 >^ iL>f^ ^ Cu3 - ^ C2.10 ' R3 C1.3 
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^B^ig-fb^^^/^L^i^ttf ^ ' (-Si(R,)(R,)0-)m ^Pf^-fi 60-95 % ' 
(-Si(Ri)(R2)0-)„^Pf^'f* 0-10 % ' (-Si(Ri)(R2)0-)o^Pf^'fA 0-10 % ' 
(-Si(R3)(R3)0-)p^Pf^^A 0-10 % « 

t R3>^f ' 

^ i:xm'^^$^m^t^^h^'^^it\% • (-Si(Ri)(Ri)0-)^ ^Pf^-fi 85-95 
% ' (-Si(Ri)(R2)0-)n«P'^'f* 0-5 % ' (-Si(Ri)(R2)0-)o^Pf^'fA 0-5 % ' 
(-Si(R3)(R3)0-)p ^Pfe-'f* 0-5 % o 

((R4)SiO,.5), (II) 

• R4>%t.>f.-?^^C2-io*Jp)^& ; A q 4^ 8-16 » 
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SiOi - Ti02 - 

* t ^ilt^'E^'fb#/(siIicone)#, ^'l':^* Si-H ^ Si-CH=CH2 ' J. Si-H/ 
Si-CH=CH2^^^tb>i5E. 1.2-4.8 :^Fa1 ' 100,000 M. 1,000,000 

17. *»tttJ|-^f'J|e.® 1^ 16:^mii^4Lffl;!P^^&;fe^^3lB1.m7^7t#:C#^# 

# • ^ t flyrii^^>s^'fb#?(silicone)#^>|'^:t Si-H >5. Si-CH=CH2 ' J- 
Si-H/ Si-CH=CH2^^^tb>it 2.0-3.5 ^fs^ ' 300,000 M. 
700,000 4LfBl6fj>G^j^'g-#; » 
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18. -kp^n^m^m^ 1 :^//fi4^ffl^J^&fe>^a^9i^l7F7G#^^^## 
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10 



B 



30 
20 

10 




D 



40 



30' 

20 

10 



1 



B 



D 



21 
11 



^11 



31 








lib; 


ib": 
:;q 


b 
b 




jjb 


b;::bi 








— ^ 





60 

50 
31' 

21 
11 
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